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Farming systems research (FSR) 
has taken many forms over the past 
few years and engendered many 
disputes. However, its utility in agr-
cultural development is establisned 
among a large number of practitio-
ners. Many peodle have spent years 
working in remote areas on farming 
systems project, with iarmers and 
scientists in other disciplines, 

During three years of intensive 

cal standards of another discipline 
(even in 'heir native language). 

This quandary prompted experi-
mentation with expert systems. The 
information collected about people is 
integrated into an expert system that 
provides recommendations about 
agricultural research and develon-
mentinlndonesiabasedonaholisti, 
people-oriented perspectivw This is 
an experiment, and the ou.come is 

field work and numerous studies it uncertain, 
rural Sumatra, we collected a huge 
body of scientific data. Although 
much of the information was relevant 
for projec! decision making and prior­
ity sottin, it had wider applicability. 

There were several considera-
lions in the difficult task of developing 
FARMSYS, the expert system: 

1. There is a general perception 
that access to sociocultural factors is 
costly and of uncertain value. A good 
expert system could provide some of 
this input at a low cost (both in money 
and time). An expert system should 
be able to substitute for a consultant, 
to some degree. 

2. Even inprojectswhereinforma­
tion about people is available, it is 
sometim.s ignored. Agricultural 
practitioners may be unwilling or 
unable to read pages and pages of 
another discipline's jargon (or social 
scientists may be unwilling or unable 
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serve some praclical, people-on­
ented goals--on as wide a scale as 
possible. Publication of scientific 
papers in English is an ineffective 
method of disseminating the findings 
to Indonesian hosts an collaoora-
tors. as well as to the co-team mem-
bers from different isciplines. Moti-
vated and interested scientists from 
one discipline have difficulty uncer-
standing papers tat meet the tecnni-
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to describe iheii tindings succinctly 

and clearly). The expert system soft-

ware: 

encourages the creators of the 

system to streamline concepts 

and definitions and identify causal 
links; and 
- processes most jargon internally 

so users are oblivious to most of it 

(although they will encounter 

some). 

Users-whether policy makers or 

other farming-systems team mem-

bers--can get a simple, clearly de-

fined recommendation in English (or 

another language) in a short amount 

of time. 
3. There is great diversity among 

rural areas of different parts of the 

world. What works in one place or 

with 	one group of people dyes not 
in another situation.necessarily worl 

The capacity of the expert system to 

store vast quantities of location-spe-
cific information allows us to incorpo-

rate diversity more effectively into 

at various levels-decision making 
by making location-specific informa-
tion available, 

4. Anthropologists collect vast 

quantities of informatin that can be 

put into the causal statements re-

quired by a rule-based expert sys-

The process of translating eth-tem. 
nographic information into a series of 

x, then y"rules may elucidate some"if 

general principles 	 that escape us 

usual approach.when we use our 
us to 

This process likewise forces 

identity specific factors that lead to 
practical agricultural recommenda-
tions-something most anthropolo-
gists resist. 

The Expert System: 
FARMSYS 


Expert systems are computer 
programs designed to use human 
knowledge to solve concisely defined 

Al APPLICATIONS 

problems. Knowledge and expen-

enca from human experts" areincor-

porated in the program using sym-

bolic logic and heuristics---rules of 

Thus, in a quick, consistentthumb. 
and inexpensive manner, the knowl-

re-edge gathered through years of 
search can be accessed and applied 

to specific problems. This artificial 

expertise is easy to transfer and 

document and can be made readily 

available to people in related fields-

other researchers, policy makers, 

educators, and the like. 
There are several kinds of expert 

system software (or shells) currently 

in use, and more are being devel-

oped. We have used EXSYS, version 

v.3.2 (EXSYS, Inc., Albuquerque, 

New Mexico, USA), for the system 

discussed in this paper: FARMSYS. 

To use the completed FARMSYS 

knowledge base, a user will need an 

IBM-corTpatible microcomputer with 

at least 256K of memory. To create 
editxs," aan expert system using 

specially developed rule editor, one 

needs an IBM-compatible microcom-

puter with at least 640K of memory. 

Expert systems as discussed in this 
paper will be based on the EXSYS 
software. 

The purpose of an expert system 

is to provide a user with access to 

knowledge that would otherwise be 

available only from an expert. Ideally, 

a user could take an EXSYS program 

diskette and a diskette with an expert 
on it and re-system like FARMSYS 

ceive advice (or a recommendation) 
on a topic included in the expert sys­

tem, e.g., a medical diagnosis, a lim-
ing requirement (ACID4), or the best 
kind of fish to stock in a fish pond 
(FISH). FARMSYS provides recom-
mendations related to agricultural 
research and development. 

EXSYS operates by chaining 
backwards from each "choice" (or 

recommendation) through .aseries of 
rules (which are constructed in an 'if-
then" format). This process ieads 
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users through a series of questions 

about their specific situations. The 

answers to these questions deter­

mine the appropriate 'Choices" (or 

recommendations) and the probabili­

ties. 
Using an expert system is simple, 

although the information needed to 

answer ne questions it poses may 

not be available. Creating an expert 

system, as discussed in this paper, is 

not easy. As will become clear, we 

are notyet surewhetherit isworth the 

effort. 
The major building blocks of an 

expert system such as FARMSYS are 

of three tiaes: qualifiers, vanables, 
and choices. Qualifiers are the most 

commonly used component in 

FARMSYS. The following two rules 

are examples of rules composed only 

of qualifiers: 

RULE NUMBER: 	 71 

IF: (1) Ethnicity is Minanykabau 
considered to be a corporate 
matrilineal tan. 

and (6) Religion is Muslm 

and (9) People value rice and 
no-till and water buffalo 

RULE NUMBER: 	 9 

IF: (1) Ethnicity is Kenyah Dayak 

THEN: (2) Land is viewed as
abundant 

and()aot 
plamnied
and (9)Most crop 


management 

and (10) Farm includes upland Iie 

It should be clear from Zhese ex­

amples that qualifiers can be clear­
cut(religionisMuslim) oruzzy(mos
 
crops planted probably reauirE 
mlnlmalmanagement). The systen 

I",.snormaiion 	isoaseo or 9 mortr,: 
oarc:oan*t observation and other studie 
ny Coller (1986) inPuiai, and three stuc 
ies in Koto Padang by Martha (1985 
Murni (1985) and Agus'1984). 



can 	 incorporate quantifiable van-
ables (domestic animals may include 
chickens and pigs) as well as quali-
tative attributes (ethnicity is symbol- 
ize,1 by female rlce cultivation and 
male 	expedition making). 

The 	boldface parts of each sen-
tence indicatethe appropriate 'value" 
selected from several as in the follow-
inm: 

RULE NUMBER: 221 

Qualifier #76 

IF: 	 Peoples diets are generally 
1. protein poor 
2. carbohydrate poor 
3. vitamin poor 
4. adequate 

This rule shows how qualifiers 
appear on the screen when a new 
rule is being created. One can select 
from the values available or add a 
new value if necessary. All the quali-
fiers can be reviewed, one by one, at 
any time by scrolling with the arrow 
keys. 

The second important component 
from which rules are constructed is 
variables. These were created to 
handle quantitative material bu, nave 
been improved to include "stringvari-
able" (letters). Variables allow fc 
rules requiring formulae. 

RULE NUMBER: 220 

IF: (1)[PROPBOUGHTFOOD]> 
[PROPGARDFOOD] +[PROPDRFLDFOOD]+
[PROPHOMGARFOOD] 
(2) 	 Pole's d O ]gdevelopment. These rules are de-adequale 

THEN: 	 (1) ExDerimental crops should 
be those croos now grown for 
sale by the peoole-probabiiky 
= 75.100 

Numoer 1 in the "if"clause should 
read 'if the proportion of bought food 

isgreaterthanthesumofthepropor-
tion of food t rom orchards, food from 
dry 	fields and food from home gar­
dens.' The second component of the 
'if" clause is a qualifier. 

The 'then" clause introduces the 
third component: the choice (recom-
mendation). Each choice (and the 
probability of it being appropriate and 
accurate) is the end product provided 
to a user. A 'choice" in a medical 
expert system might be a diagnosis 
(the probability of a particular d~s-
ease, civen the symptoms provided 

by the user). A choice in FARMSYSis 
a devolopment-related recommen-
dation. 

The following rule shows how the 
choices appear on the right of the 
screen. Like the qualifiers, choices 
can be scrolled using the arrow keys. 
The rule also shows how the screen 
looks when one wants to edit a "then" 
clause by adding or changing a 
choice. 

1. 	 Expermenal stes should include 
home garoens-'robabiliy-90/ 

8. 	 Experimental sies should include 
home gardens 

10. 	 Experim. nial crops should be 

food croLs 


11. 	 Experimental crops should be tree 
crops 

In 	summary, the system takes 
site-specifi:; information, collected in 
Inonesian villages, and forms it into 
'if-then" rules--composed of qualifi-
ers, variables and choices-about 
people and agricultural research and 

signed 	to lead to development-or-

ented recommendations (choices; 
for scientists and policy makers, 
which take people's behavior and 
beliefs into account. The resuft is 
rules that relate to nine Indonesian 

communities, but we hope to abstrac' 
some general principles about 
people and soil management after 
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successfully descnbing these spe­
cific situations. 

The Database 

FARMSYS builds on ethnographic 
(and other) information collected on 
two projects. The information on the 
Minangkabau and on Javanese and 
Sundanese transmigrants was col­
lected under the Trop.oils-lndonesia 
Project 	 between 1933 and 1986. 
Field research for FARMSYS was con­
ducted in Sitiung, West Sumatra, a 
largE transmigration area. Major 
studies 	related to people were con­
ducted in two indigenous Mi­
nangkaLau communities (Koto 
Padang and Pulai) and in two trans­
migrant cormunities (Aur Jaya and 
Piruko) 	with supplementary studies 
conducted in three more transmi­
grant communities (Sitiung II Blok D, 
Sitiung I Bloks B and D). 

The information on the Dayaks of 
East Kalimantan was collected under 
a Man and Biosphere project entitled 
'Interactions Between People and 
Forests in East Kalimantan" in 1979 
and 1980. The field research in­
cludedinFARMSYSwas conducted in 
Long Segar, a resettlement villag. 
two days and one night's river-boat 
ride from the provincial capital 
(Samarinda), and in Long Ampung, a 
remote community in the interior of 
Borneo, then accessible only by foot. 
Both communities were inhabited by
Kenyah Dayaks. 

In both projects, the information 

for the FARMSYS database was col­
lected using two methods. The pri­mary method was participant obser­

vation supplemented with focused 
quantitative studies. These studies 
were designed in response to our 
eme-ging understanding of local 
systems. boI= human and agroenvi­

ronmental. 
Four year-long time-allocation 

studies were conducted in four com-
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munities using Johnson's (1975) pnmary strength, as well as a limita­method (see also Colfer 1983, Coffer, Current State of FARMSYS tion, of anthropological information isin press). Galileo studies on v2!ues 
 its breadth.
and perceptions (Woelfel 	 The holistic approach, aand Fink In designing this (fledgling) expert1981) were conducted in two Dayak 	
cornerstone of anthropology, meanssystem, three important decisions that to somecommunities (Coffer 1982b), 	 extent one deals withthree were required eary on: 1) for whom everything. Which information wouuitransrnigrant communities, and one is the system being developed, 2)Minang community 	 be most useful for practical, agricul­/Colfer et al. what 'choices" should 

Studies of women's 	
we provide, tural purposes?1986, 1987b). 	 Would it be best toand 3) given these, how can the eth- organize inforration so as to providestatus anc decision making occurred nographic information be structuredin 	 users with predictions about existingtwo Dayak communities, three so that differences that are most systems?transrmigant communities and one 	

Or would it be betler toimportant arise eady on in the rules? offerthe usera prescription for some­

thing new, based on existing sys­
tems?

This experimental expert system provides A starting point was prediction ofthe crops that would be grown onrecommendations about agricultural resparch people's fields. This approach wasand development in Indonesia, based on a too static and failed to tap some of the
holistic, people-oriented perspective. most useful ihformation available.

Yet trying to prescribe developnent 
strategies seemed too overwheiming 
at the beginning; describing what 

Minang village (Koto existed seemed a sufficiently mo-Padang and The experience in developing mentous task.Pulai), and in two transmigrant com- FARMSYS has been one of iterative However, as we progressed in themunities (Aur Jaya and Piruko), with oscillation in these decisions.
supplementary studies conducted in 	

process of translating anthropologi­
cal informationthree transrnigrant communities and 	 into "if-then" state-Users and Choices 

one Minang village (Martha 1985, 	
ments, the idea of making theseWe considered addressing the development-related1986; Ehfina 1985; Colfer 	 prescriptionset al. system to policy makers, to scien-1987a). 	 seemed increasingly feasible andA number of smaller, spe- tists, to farmers, to extension agents desirable.cial-purpose studies were conducted 	

Fiom the point of view ofand to co-team members. Farmers agricultural development,as well (Chapman 1984, Elfina 1985. 	 the reie­and extension agents were ruled out vance of existing cropping patternsEvensen et al. 1985, Evensen 1987, because of the shortage of elactricity lies in making decisions about whatKan 1987, Naim and Herman 1985). computer equipment and computer future cropping patterns to study,Another component of the work skills in rural Indonesia. Scientists develop and extend. So, at this stageincluded collaborative research with aretheprimaryaudiencetowhomthe
farming families. 	 the choices prescribe particularFor four years we 
worked with 

current system is addressed. Co-	 coursescfactionforusers (thescien­13 fanilies designing team members are seen as a subset lists). More will be said on the kindsand conducting experiments on up- of scientists, recognizing the goal of of choices offered, but to convey par­land fields (Cohter el al. 1984a, Wade improving interdisciplinary comrmuni- tially the iterative nature of theet al. 1985, Coffer 1987), one year cation. Policy makers are potential FARMSYS development process, theworking with families in a small catch- secondaryusers. They are unlikelyto structure of the "if-then" rules will bement area. comparing soil-conserva- know the answers to the qLestions covered first.lion techniques, and another year that FARMSYS asks. AIthough this is,working with 10 farmers on home to some extent, true for scientists as Structure of the Rulesgardens, experimenting with organic
fertilizers and studying cropping pat-

well, they, by definition, have aman- Two characteristics emergeddate to find the answers. Further immediately as critical fordifferentiat­terns and use of produce (Evensen -oscillation" remains apossibility.1987), fish-pond management and The question of what kinds of 	
ing among the farmers being worked 
with. Ethnicity and location eachforage-related practices (Evensen choices to provide to the user was,1987). 	 significantly affected agriculturalstrangely, a difficult one as well A practices Therefore, aseriesof rules 
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identifying relevant factors about 
ethnicity and locations of study ap-
pears early in FARMSYS. 

Since the information is, to some 
degree, site specific, it was neces-
saryto indicate how such information 
is relevant (or irrelevant) in other 
areas. FARMSYS' first rules appear 
as a series that provides probabilities
for a choice: 'Results of this system 
should be apphcable." Rule 1, for 
instance, is 

IF: 	 Location is in Bali, Java or arid 
Outer Islands 

THEN: Results of this system should b 
applicable-probabty . 50% 

Rule 5 says 

IF: 	 Location is inthe Sitiung area of 
West Sumatra 

THEN: 	Results of this system shrl,, 
applicabl-.probabilil .5% , 

The importance of ethnic differ-
ences also had to come up early in 
the system. Rule 11 is provided as an 
example in its current dralt form: 

IF: Ethnicity isJavanese 
transmigrant 

THEN: Lnsidered t normallye 
household head 

and 
and 

Landisehd as very limited 
Rights to land are traditionall 

and 
certified and private
Women's agricultural labor is 
recognized as necessary but 

and 
not preferred
Ethnicity issymbolized by 
farming and small-scale 
female trade 

and World view ishierarchical and 
authoritanan 

and Domestic animals may include 
<2 cows and goats and 
chickens and 2 or more cattle 

anc Most crops planted probably 

and 
require intensive management
Peoole value fertilizer and 
hoeing andcattle 

Rules 7 and 9, above, provide
comparable data on two other ethnic 
groups. In rule 7, for instance, it is 
uncertain whether the qualifiers 
'women's agricultural labor is recog-
nized as essential" and 'most crops 
planted probably require minimal 
management" arpply to Minang gen-
erally or only f- those in the Sitiung 
area or to Minarg in other areas like 
Sitiung as well. 

Questions such as these will be 
investigated through the literatureinitially, and perhaps ultimately 
through a workshop of agricultural
anthropologists with relevant re-
search experience. We hope (and 

anticipate) that, in compiling data onthese 	 quite diffErent farming sys­

tems, 	general principles will emerge 
that relate to soil management and 
that transcend locality. Each of the 
remaining general topics must be 
dealt 	with to some extent for each 
ethnic group. 

We have not decided whether 
location or ethnicity should come first, 
since they seem to be equally impor­
tant. 	 Since ethnicity has often been 
ignored in agricultural research, it is 
currently placed first. However, eth-
nicity is an unpopulartopic, like tribal-ism, in modem states. So putting it in 
a place of preeminence could ad-
versely affect the use of the system.
Within the rules related to ethnicity, 

the Outer Island ethnic groups (Mi-

nan and Dayaks) have been chosen
 
first to highlight the significant differ-

ences of their systems vis-6-vis the

better-known Javanese and Sun-
danese systems. 

Given these locational and ethnic 
differentiations, next comes a series 
of topics that vary along these dimen-
sions and that relate to agricultural 

and deeltet. The 
research and development. The 
topics so far identified as relevant are 
discussed briefly, roughly in the order 
they are addressed in FARMSYS, and 
examples of rules dealing with each 
of these topics are provided. All rules 
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in this system contain 'qualifiers" 
Rule 101 provides an example of use 
of a "variable." Rules 1,5, 138 and 
154 include 'choices" and probabili­
ties that the choices (recommenda­
tions) are appropriate. The intercon­
nections among these factors pre­
clude strict ordering. 

Crops grown. Different ethnic 
groups, even in the same locations, 
express preference for, have expen­
ence wi!h, and continue to grow dif­
ferent 	 crops (cv. Evensen 1987,Coffer et al., in press, Colfer 1983). 
Their interest in various crops differs
based on such factors as risk, labor
requirements, prices, knowledge of 

management and land availability. 

Rule 22 

IF: EthniciW isJavanese 
tansmigrant 

and Farm includes paddy field 
and Crops are vegetables 

THEN: 	 Vegetables may incluoe
 
swamp cabbage
 

Land use. There are differences 
in land use, depending on whether 
the farmers are indigenous Outer Is­
landers who practice extensive land­use methods or transmigrants from
 
the densely populated island of Java.
 
The former select lands from unused
 
forested areas, appropriate to par­

ticular crops. 

Rule 34 

IF: Location is inLong Segar, 
East Kalimantan 

and Farm includes uoland field 
and Agricultural labor issufficient 

or aoundant 

THEN: Field isiha, ha 
and Field isnewy c,1 from forest >

30 years olo anc piantedI 

Transmigrants tailor their crop­
ping and management patterns to the 
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small, permanent plots they have 
been given by the goveinment (Ful-
cher 1982). Inall ethnic groups, dif-ferent cropping patterns and man-
agement strategies are used, de-
pending on the kind of field in ques-
lion 	 (paddy field, upland rice field, 
orchard or home garden; see Coffer 
et al., in press). 

Division of labor. Although both 
men 	and women in all four ethnic 
groups 	are involved inagriculture,

there are significant differences 
among them. Among the Dayaks, 
women are seen as the primary culti-
vators of rice (the most important
crop; Coffer 1981c, 1983, 1985).
Rubber, an important crop for the 
Minang inthe Sitiung area, is seen as
primarily a men's crop for manage-
ment purposes, but more than half 
the rubber is owned by women. 

value of 11 
and [SAWAHTIME isgiven the 

value of 8
and [FEMCUTNCARRY] isgiven

the value of 4 
and [MAL.CUTNCARRY] isgiven

the value of 4 

Risks. Riskvares by location and 
crop. Ethnic groups differ in their 
wilingness to take risks. Therefore, 
different risk-management strategies 
are used in different locations,
Where unpredictable rainfall makes 
drought and flooding alternate risks in 
the same area, the Dayaks alternate 
two fields (one on high ground and 
one on a riverbank; Coffer 1983). In 
the Sitiung area, one response to the 
multiplicity of agricultural risks is to 
diversify crops (Cofferet al., inpress). 
Rule 119 

ll te etnicSumatra;wome's dmainbyHome gardens are seen as primarily 
women's domain by allthe ethnic
groups studied (Coffer et al. 1986).
The Javanese and Sundanese view 
farming as ideally a man's occupa-
lion, 	 though women 'help out* to asubstantial degree. 

Rule 101' 

IF: 	 Location isinPiruko, West 
Sumatra 

THEN: [FEMAGLABI isgiven the 

value of 9 


and (MALAGLAB isgiven the 

and [FEMMARKET] isgiven the

value of 1 
and [MALMARKET] isgiven the

value of 0 
and [FEMHOEJ isgiven the value 

of 1 
and [MALHOE] isgiven the value 

of 8 
and [FEMWAGLABI isgiven the 

value of 4 
and [MALWAGLAB i isgiven the 

value of 8 
and [HOMGARTIME isgiven the 

value of 5 

and [DRYFLDTIMEt is civen the 
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IF: Location isinthe Sitiung areaof West Sumatra 
and Field crop ismung beans or 

corn or chili 

THEN: Risks include insufficient 
fertility of soil and aluminum 
toxicity 

Animals. Ineach of the four eth-
nic groups, animal ownership differs. 
Inthe villages where we worked, all own chickens, 0possible, but only the 
Minang keep water buffalo, only the
Dayaks keep pigs, and only the Java-
nese keep cattle, ingeneral (see. forexample, Coffer et al. 1980). Diffeiing
attitudes and behavior toward ma-nure have important agricultural irn-
plications where cash is in short 
supply to purchase fertilizer, 

Rule 143 

IF: 	 Ethnichy isJavangse
transmigrant or Sundanese 
transmigrant

and Animals may include cattle or 
goats 

and Farm includes home garden 
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THEN: 	 Peonle use barnyard manure 
(Agus et al. 1987) 

Land preparation. The Java­
nese and Sundanese, used to ex­
treme land shortage, are ready and 
willing to t, e and plow and inten­
sively till their lands---4o the extent of
their physical capabilities. Outer Is­
land farmers find only minimal 
amounts of hoeing accepiable. They 
dibble-plant upland rice and rarely
plant any of the other field cpos that
would require hoeing or plowing un­
less the anticipated profit isgreat and 
their financial situation allows risk­
taking (cee Cotfar 1983, Colfer et al. 
1984a, Wade et al. 1985). 

Rule 138 

IF: 	 Location is in Koto Padang, 
West Sumatra; or Pulai, Westor Long Segar, East 
Kalimantan; or Long Ampung,East Kalimantan 

and Land preparation isdibble stick 
and People value no-till 

THEN: 	 Experiments on intensive
 
tillage methods are
 
appropriate--probability =5%
 

Fertilizer/inputs. Both willing­
ness and c"apacity to fertilize crops 
vary. Outer Island farmers show lessinterest in fertilizers than do farmers 
from Java (Colfer et al. 1986, 1987b).
Even willing farmers have recurrent 

problems of cash availability for pur­
chased fertilizers. Javanese farmers
with cattle make regular use of their 
manure as a fertilizer (Agus et al.
1987). Minang farmers neveruse the 
manure from their water buffalo as a
fertilizer: they burn it as mosquito
repellent for the beasts. 

See Cofer e al. 1984b, or Coffer 1981 a 
f o r a l. 
r Oa:aks 



Rule 154 ommendationscassava leaves in other areas. 	 designed for agricul-In this case, the choices are rec-IF: Fertilizer isa kind requiring IF: Location is in a difficuft placeincorporation 	 rural scientists and are organizedintoto reachand 	 Land preparation is hoeing a logical order acrording io theirand Money israrely used deasion needs.and Most crops planted probably 	 and h is assumed thatSelling produce is difficut t eciedistrequire intensive management and 	 s a e thNutritional status isadequate farmers and that theythe scientists may be woting withare trying 1oTHEN: 	 Experiments on intensive THEN: People's agncultural goals aretillage methods are 	 design their experiments in such a
apProp-ate--probability - 80% 

not to maximize production way that their results will have theand Experiments on levels and maximum probability of being usableSuch differences must be taken by farmers.kinds of commercial fertilizer 	 The user is allowed to 
are appropriat 	

into account in moderating the ten- specify thebabilt 	 scientist's ordenyforsomeagcutural scientists 	 policy
makersto focus only on increasing produc- goal for the research­whether it includesincreased produc-Income. People's incomes influ-
Ince 	 e lgess inomesifl tion. Farmers' interest in productionois closely tied to marketing potential. tion only, equity only, production andence their willingness and ability to 	 equity, improved nutrition and/or in-Nrtrftlon. Nutritional status inall creased financial security for all fain­places 	 like Long Ampung, where

there 	 the groups with access to markets is ily membersorforonlythe head of theare not 	 regular sources of in- marginally adequate. Itmay actuallycoer 	agricrulr ipurcs, orin-
come or agricultural inputs, agicul-	 be adequate in Long Ampung, household.
though the evidence isonly observa- recommendations,The first serics

relatesof choices,
to whichor 

on such strategies as alterate tillage tional and short term (Colfer 1981 a,monsuseie .	 farmers the scientist should bl work­usate 1981b). Italmost certainly declinedals for organic matter, 	 ing with. These choices specifywith access to markets in Long Se-gar, relative to Long Ampung. Differ-
female farmers, male farmers, both 

Rule 146 sexes, afair mix of ethnic groups, anding crop marketing and dietary pat-tems among the different 	 afair mix of clans resident inthe area.groupsIF: Location isinLong Ampung, 	
This should serve to widen the per­suggest that avarietyo/ strategies forEast Kalimantan 	 spective of users, since there is aenhancing nutritional status by agri- tendency to work with male farmerscultural means isinorder,THEN: 	 Money israrely used and in from Indonesia's dominant ethnic

short supply group.Rule 168and 	 Selling produce isdifficuft and The second series of choices
disvalued and rare helps the scientist choose a type ofIF: Location isinthe Sitiung areaand Access to location isdifficult 	 field. The choices at this stage areof West Sumatraon foot and expensive by small 	 upland fields, paddy fields and homeand 	 Ethnicity isJavaneseplane 	 gardens. Again, this may serve totransmigrant widen 	the realm of agricultural en­and Field crop isupland rice orThese rem ain important in the 	 deavor, since very little research isother 	areas, smply because of the cassava or paddy rice cure r, one on h mere s .currently done homelow levels of income availabie to most 	 THEN: 

on gardens. 
farmers. This food i. staple Home gardens already supply large


Production. Rice-production Structure of the Choices 
portions of income and food for trans­

levels in migrants (particularly
Kalimantan influence Just as 	 in the early
peoples interest inclearing forest for 

the rules are organized years of settlement); they representinto ahierarchical structure to somenew fields (Coffer 1982a). Produc-	 extent, it makes 
the "best bet"forimproved nutrition in

lion levels are a major 	 sense to organize some areas, 
whether 

factor in 	 the choices (recommendations) in potential 
and they hold much 

transregrants are trying some 	 for working with femaleher rsnrasg rutrin way. EXSYS (the program)egi 	 farmers (Coffer et al. 1985).other crops. Increasing production is 	 begins with the first choice and tnes, 
Our third series of choices recom­viewed asirrelevantformost crops by 	 mends cropsby going through the rules, to provide 	 mends to be used in experi.­farmers in purely subsistence areas 	 Most beiultural experi­the userwith that recommendation. It 	 ments. Mostsuch as Long Ampung or for subsis- agrcultural exper­lence such as swamp cabage or 

then goes on to the next choice and ments inIndonesia are perormed ondoes the same thing. field crops. Yet intheinfertile areas ofthe Outer Island, tree crops appear 
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much better adapled to local condi- Experiments on spacing of food lerent ethnic groups. As the syslerrtions; they can sometimes provide a crops may best be done with female source of cash and require less labor, farmers since they are often in charge 	
now stands, it asks users question. 
like 'what percentage of total adul'Another negleced kind of crop with of planting. Similarly, studies of time is devoted toIagricultura activit)important nutritional advantages is herbicides might best be done with
vegetables. Pasture and fodder 
in the home gardn?"or 'what pro.
women, those who do the work often portion of food iteOns other than ricEcrops may save transmigrant cattle have the most motivation to reduce are green leafy vegetables?" No oneowners considerable time (given their labor inpt. Conversely, experiments has answers to such questions forthecut-and-carry feeding system, as on land preparation or techniques forwell as supplying a source of organic 	
vast majority of rural villages.felling large trees (in land clearing) One possible solution is to deletematter (a valuable soil amendment), are, in most cases, more appropriate such specific quantified data andThe integral role of rice cultivation for male collaborators,

in Dayak life would make the adop-
rephrase the information in moreAll of these choices must, of qualitative terms (so that a questiontion of altemate field crops less likely course, be evaluated bythe scientists would be phrased generally: "dcthan for the Javanese, who show themselves, taking into account otherinterest in a variety of crops. Exped-	
people eat a little, an averag­more agroecological factors as well amount, or a lot of green leafy vege­merts using rubber trees as a crop as their own areas of expertise. The tables?")would make more sense among eth- recommendations are designed to 2. Specific and extensive informa­nic groups with experience growing, mirror what an anthropologist (with tionprocessing and selling that crop 	

on the Sitiung area of WestIn some familiarity with things agricul- Sumatra and on two sreas in Eastthe Sitiung area, rubber growing nas tural) would suggest, based on fairly Kalimrantan is available. However,taken on symbolic value as an ethnic intimate knowledge of these farming there is currently no way to extrapo­marker, making it less attractive to systems,
non-Minang farmers, 	 late from such specific information to 

other areas that undoubtedly have a 
The last series in the listof choices Summary lot in common with these locations.relates to specific kinds of experi-
ments appropriate under differing 	 A possible solution to this problemThis endeavor is at a very earlyconditions. Some examples foilow. 	

would be to develop analogies withinstage, and obviously a great deal of the system. Rules would have to beGiven the lack of interest and work remains to be done. It remains developed to guide users to adata setexperience of the Minang and Day- to be determined if the relevant as- that would be the closest to theiraks with hoeing upland field crops, pects of local farming systems can be case: 'Ifyour case is in avery remoteexperiments that require incorpora- effectively depicted within
tion of fertilizers or lime prior to plant-

this "If-area, Then select location is Longthen" framework. Information on Ampung."ing are unlikely to lead 	 or "If your case includesto popular various locations and ethnic groups is people from a densely populatedtechnologies: with the transmigrants, being incorporated in the search forhowever, such 
rural area, Then select ethnicity isexperiments could principles applicable in other, quite Javanese transmigrant."yield a hi~gh adoption payoff (if funds divergent areas. 3. The probabilities that are as­were available for purchase of in- The most fundamental problems signed to the choices (recommenda­puts). Research on minimum tillage encountered with the approach in- tions) are currently determined sim­would at least initially be of little inter- elude the following: ply by qualitative 'feel"-pure judg­est to transmigrants, whereas Outer 
 ment, largely on Coffer's part. A more
Island farmers could be expected to 1.EXSYS uses the qualifiers and systematic metnod is imrportant in thetake to it immediately. variables provided in the if-then rules long run. Certainly some effort needsExperiments and technologies to determine what information it to be devoted torequinng manure among 	 developing a con­use the needs from a user. It then asks theDayaks 	 sensus among us arid, ideally, somewould probably be of little user for that information. In other social scientist with expenencevalue,since Dayaks express extreme FARMSYS, as well as therevulsion at the thought of handling 

ACID4, in Indonesia. 
answers to many of the questions are 4. The system works best whenmanure. Javanese cattle owners, unlikely to be readily available, rules occur in a nierarcnical manner.however, handle manure regularly In FARMSYS, there is quite a bit of with the most important factors!differ­and would benefit from such experi- quantitative information on time allo- entiations occurring early on.ments. 	 Thecation and on dietary patterns of dif- four ethnic groups, for instance, are 

Al APPLICATIONS 38 



.
 

on the same level of importance: yet 
an arbitrary selection must be made 
simply because the system operates 
in order. Arbitrary ordenng choices 
have had to be made at every level 
within the system. 

No real solution to this problem 
seems possible, and the importance 
of the problem is unclear, 

To end on a positive note, the 
aspects of the system that are ap-
pealing include the following: 

- It can handle large quantities of 
complex data (qualitative as well as 
quantitative) and incorporate them 
quickly into a chain of links leading to 
a recommendation. 

. It provides a mechanism 
whereby someone from another dis-
cipline can get an 'expert opinion"-
an answer--without having to learn a 
whole new set of jargon and meth-
ods. The system allows the user to 
ask how the answer waS derived (by 
displaying the rules used). 

. It seems to offer a possible 
avenue for feeding village-based in-
formation to policy and decision-
making centers of. government. 

We continue to think expert sys-
tenis hold some promise for making 
"people factors" more accessible and 
perhaps thereby better integrated 
into research and development, 
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